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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative 
photosensitive planographic printing plate, having high 
productivity and printing resistance, particularly a 
negative photosensitive planographic printing plate 
suitable for pattern forming by laser light. 
SOLUTION: The negative photosensitive planographic 
printing plate is obtained, by disposing on a substrate ^ 
at least one photosensitive layer containing a polymer £*sj ijf 
binder having at least a repeting structure * %v * 
represented by general formula (I) (where R1 is H or 
methyl; R2 is a (n+1)-valent hydrocarbon group having 
a 3-30C alicyclic structure; A is O or -NR3-; R3 is H 
or a 1-1 OC monovalent hydrocarbon group; and (n) is 
an integer of 1-5). 
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10 *A/>*>, t:*- [p- U^'J^^vxk 

[0 0 3 1 ] ^^>ix7r^t LTIi, xfv>/ 
U3-W^3*- K ynkTW>^y =?-;VvM * 
=M>-K 1, 3-7* > 9 J*-frV4 K 
1, 4-7^>yt-^y0^s-K f f 7 >fl/ 
3-;v~>V K ^y^x'jx'J 

>So *nh>$x*r;VkL-Oi, xfi/y^'j n-;i, 
v^nM^-K f f7^f I >^>j3-ji/y^n^ 
20 - K ^>*xyxy h-;i/v^n h*- h % v;vif h 
-^fhyy^n^-^Wo ^7^n^|x 

^TiVtUI^ xf^>^>j3Hl/yf^nM>- 

xr;^ LT<i, xf 3-;i/y'7i/- hy 

xf-wv^y 3-ji/y7i/-K 'O^xy^yh-A/ 

[0 0 3 2] tom^Xf )V<omt IT, ^Jx.{f, # 
^0B46-27926, #^Bg 5 1 - 4 7 3 3 4 , 4#M 
30 Bg 57-19623 1 iS«OHIS^7^3 -;^x^f 
;Vg^, #§|BB 5 9 - 5 2 4 0, #§P8 5 9 - 5 2 4 
1, #Pi¥2 - 2 2 6 1 4 9El^ffK»tttt:*t 
fflf 1 - 1 6 5 6 1 3EH^)7 5 y**^* 

[0033] s/c, MbWi&mrz ><k^»k^«a«* 
P>tfx-7^ y ;V7^ K> w>tr^-^*^y ;u 

7^h\ 1, 6-^^r-9->f W>lfX-7^y;l/7^ 
40 h\ 1, 6-^^r^^f P>bTX->*^y;l/7< K, 
vje.^I/> h y 7 ^ > h 'JX7^'J ^7 ^ K, ^ry'J U 

>tr^7^y;v7^ h\ *->y u>trx^*^y;v7^ 

LTti, »&B5 4 - 2 1 7 2 6E*Ov>D^->l/ 
[0 0 3 4] ttz, 4 Vv7^-ht*K*0#lniR£S 

8 - 4 1 7 0 8*fi*+UE*S*iTV>* 15HF»C2« 
so V\h<T>4 V>7*- HtSt4#^Vv7*- hft 
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\£ - n,* y v - Srftfin $ l fri 1 * t: 2 ffltt±«>4£ 

[0 0 3 5] CH>=QR 4 )a30CHCH:^)CH (I 
1) 

[0 0 3 6] (tztzL, R 4 &£XfR s (i> HSfctiCH 

3^to ) 

[0 0 3 7] ifc, RH9HB5 1 - 3 7 1 9 3*, 
2 - 3 2 2 9 3*, M¥2-l 6 7 6 5*fcE«S*l io 
TV>&J:-5fr*W*>7* U U- #&BB5 8- 

4 9 8 6 0f, #£BB 56-17654*, 9f &BB 6 2 
- 3 9 4 1 7*. #£BB6 2 -3 9 4 1 8*!£^O.x^ 

■C*&o Zbiz, &mBB6 3-277653*, *ff§PB 
63-26090 9*. 1 - 1 0 5 2 3 8*fcE 

^> f*i>D**tt * ffl £ fc J: ^ r 14, 

&o 20 

[0 0 3 8] -eofftO^Ji: LTIi, #^BB4 8 - 6 4 1 
8 3*. 4f £B8 4 9 - 4 3 1 9 1 *. #&BB 52-30 
4 9 0*. ^a^EH^tLTv^id^^Ui^r^ 

3#£BB4 6 - 4 3 9 4 6*. f^f 1 - 4 0 3 3 7*. 

1 - 4 0 3 3 6 *E*<D#£<3*fe*tf fc£»*. 
i|*B 5 F2 - 2 5 4 9 3*B«©£-**X*>iHWfrfr 

BB6 1 - 2 2 0 4 8*EfcO'*;l'7;l'*n7;l'*A'&£ 

B vol . 2 0, N). 7 , 3 0 0 - 3 0 8 ^-v ( 1 9 8 
4^) tcjtffi'fbtt^W-iJji^iJrfv-t LTiJfrfr 

[0039] ^fih^mm^it^^^x, 

*Ttt*fcR3E"C&*. mills &<OXl*m&*bX 

K^ti^o K^jft-ea \^i>tz^<o^&m 40 

tZtztblzlt, 3tffi£l±«)i*>#A<, s<bc, 
x.-rfr?MtGm <nb<D*m-tz>z.tx\ **ttfc 



18 

m toMtt, 5Mfttt«tLT4, 

»*>ttffl*\ 2«»±0#jmiJ:9S»tt*ffl±S*? 

**tt * fii±* l * * b n -en je^ma * mr+ *:t 

tt£»4, «Bfcl«fO^»»ttJat»*c*tLT, *?4L< 
145-8 0SS%, JEKfft L<«4 2 5-7 5S»%<7> 
$£STi£ffi£*i&o i*L6«4«fcTfflv»Tt2« 
fiLbffWLTt J:v». *OH#, ttiffl*&tefc***>tt 
ffi£i4, »*K*tt**£H*0*/K 

E*\ j6JD**tt*ua«t?S, J: oTI4 

Tifc»K ±Jft^t^ofcJlfl|«-ift**ffi4*ttLd 

[0 0 4 0] [ftXii&M£&f!$6i?J] L 
Til, i), 4#Mp, *K»-C4Wai 

■C*«**flJ***||»JW» 4fctt2«JBl±fl>*«*8l! 

9-'-0*2S5WS> S H G - Y AG U—V 
It^^tLTfet), ta)x.lf*@#H : *2, 8 5 0, 4 4 5 

PJte* (#&BS4 4 - 2 0 1 8 9-f) , ^*V7 ') - )\> 

fi-BB4 5-3 7 3 7 7*t) , ^4r*T 'J 4 5 *V 
-*ip-f7**J'7 5-"<>5"J h ><7)^ 

(#SBB 47-2528 "f, #^B8 54-155292 

(#13834 8- 8 4 1 8 3-t) , Stth'J7y>t^n 
->7->fe*«* (#PgBS5 4-151024^), 3 
h?v<; >tjgtt»JO^ (#^835 2- 1 1 2 6 8 
1^-, #SBB5 8- 1 5 5 0 3-f) , If-Y 5 /V-^, 
^^U>g|*#, ^t-/KO* (#^HB5 9 - 1 4 0 2 
0 3*) , ««jlttfbftj:feX«>^ (#SBS5 9-1 5 
0 4*, #1383 59-140203*, #^88 5 9 -1 
8 9 3 4 0*, #S!BB6 2 - 1 7 4 2 0 3*, #£886 
2-16 4 1*, *S#!fi&4 7 6 6 0 5 5*) , VkPf 
fcffitt^nyvftfrfto* (#^836 3 - 1 7 1 8 1 0 
5*, #^^6 3- 2 5 8 9 0 3*, #S¥2-6 3 0 
5 4*4f) , *ftt#U-Ht**0* (#18886 2 
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- 1 4 3 0 4 4 *, &HBB 6 2 - 1 5 0 2 4 2f, 
0B64-1314O*, ^KBB 6 4 - 1 3 1 4 1 *, & 
HPS 6 4 - 1 3 1 4 2 *, #RBB 6 4 - 1 3 1 4 3*, 
ftnRB6 4 - 1 3 1 4 4*. «fHJBB6 4 - 1 7 0 4 8 
*, #§S¥ 1-229003*. 1 - 2 9 8 3 4 

8*. »H¥l- 1 3 8 2 0 4*4rfcr) > n-^->8| 
**+*fe*fc?y (ftBJ s F2-l 79 

6 4 3*, ^^¥2 - 2 44050*) , *9J±>t. 
3-^r h^T'J >fe**>* (#^BB6 3 - 2 2 1 1 1 0 

v»ii * 1/ * >***tf#HDl:^t64i^ ^ >14*fi» 
ffc£*^fc***H£fc# (#gg¥4 - 2 2 1 9 5 8*, 
#gg¥4-2 1 9 7 5 6*) , f-^y-feVt^S^^a 
->7->fe*4># (#^¥6 - 2 9 5 0 6 1*),^* 

3 3 4 8 9 7*) ^zmfzztwz&o 
[oo4i] *§two*tfM®ft&¥mmm<o&3tm 

nt*oT4J:<, #HHHB5 9 - 1 5 2 3 9 6 

*, #HPB6 1-15 119 7*, #(S«6 3-4 1 4 
8 3*, $f HPS 6 3 -4 1 4 8 4*, #^¥2-2 4 9 
*, #§§¥2-2 9 1*. #Sf3¥3 -2 7 3 9 3*, ft 
HJ¥3-1 2 4 0 3*, #^¥6-4 1 1 7 0*&«K 

[0 0 4 2 ] SfefcJMM&Ui* y-v^/<>^yi 30 
-;i/-Ti-y-^D7>f K> v # -v^n^>^vx- 
;i/-T i -lf*-7x — /K y-y^U^>^yi^JV 
-Ti-tf*-2, 3, 4, 5, 6-^>^7;^P7 
x-- 1 -4 ;v (&T PT- U t fev^o ) , v-> 
^D^>^yx^;i/-Ti-lfX-2 f 3, 5, 6 -r 

~;V-T i - tf*-2, 4, 6-F'J7^07i-- 
1-^;K y-y^D^>^yX-;V-T i -tf*- 
2, 6-v7;^D7X--l->(JK y-y^D^> 
? yxz;v- T i - If*- 2 , 4-v7)^D7x-~ 40 
l-'fJK y - > f v ^ a ^> ^ y x - T i -If 
*-2, 3, 4, 5, 6-^>n^D7x;-l- 
-f;v, f;Vy^n^>^yxx;V-T i -tf*- 

2, 3, 5, 6-f ^77^D7i--l-0, v 
->fiVy^ n^>^yxx;k-T i -tf*-2, 4- 

y7Jl/tD7iX-l-^ x If* (v^O^>^vX 

-if* (2, 6-y'7^D-3- (tf;v- 1 - 
7xxjv) (KIT TT-2J £<>v> 

[0 0 4 3] ZtlhV** so 
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**I^W«tt**l 0 OIMCitL, 0. 5-8 
0 MSB, #4 L < i± 1 - 5 0 MStoftHT-fflv** £ 

Hfe^, efetHk-cottffltclRLrii, 5 0 

0 n m#3cOTfctC Xhfjy^) ttO f* * /" -fe > Oft 

feci. 9M«fllT* ^ <bU<± 1 . 4MMTFK4 
[0 0 4 4] 7 6 0H 1, 2 0 0 nra<7)MS^t 

h u~ t+ ^a^uji, iint, #tt*»JDapj 

17 6 0 nniM 1 2 0 0 nmi:S«S*^t«S 

[0 0 4 5] JftftkLTti, TfjffiO^ft&WAtf 
^M^J (mAftWMft, BS«4 5^J) 

ft, t7^;>M, 7>hv^y>*ft, 7^v 

tLv^fii LTIi, ffilitf. #I3BB5 8 - 1 2 5 2 4 
6*, #^BH5 9-84356*, #H0B5 9 - 2 0 2 
8 2 9*, #H0B6 0- 7 8 7 8 7 *»UB«S tLTV^ 
&v7->8M3K ^^03 5 8 - 1 7 3 6 9 6*, #^HB 
5 8- 1 8 1 6 9 0*, #^BB 5 8 - 1 9 4 5 9 5*^ 
^Bft$*LTV^>f-^*ft. #^085 8- 1 1 2 7 9 
3*, If HfjHB 5 8-224793*, ^l§0B5 9-4 8 
18 7*, #11085 9 - 7 3 9 9 6*, #^BB6 0-5 
2 9 4 0*, 3#§|0B6 0 - 6 3 7 4 4**£E«3*lT 
t^t7 #SBS5 8 - 1 1 2 7 9 2*1? 

4, 8 7 5*ISm^7->M^£W*-k#T-£ 

[0 0 4 6] ifc, *H#^5, 1 5 6, 9 3 8*I£ 
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ft* 3, 8 8 1, 9 2 4^feK<0g&$tl£7'J->W< 
>•/ (f-*) fcf>J 'J SAft, #ggBB5 7 - 1 4 2 6 4 5 
* (*BM*IMM. 3 2 7, 1 6 9*) !5«Wh 'J >f- 
>f-7Vf'; 'J->Aja, #8§BB5 8-1 8 1 0 5 if-, R 
58-220143 -f, H59-4 1363-t, R 5 9 
- 8 4 2 4 8 -t, |S|5.9 -8424 9-t, 1^59-14 
6 0 6 3 -S§\ 1^59-146061 tKE«3*lTV>* 
fcf'J U^A^k**, #P8BH5 9-2 1 6 1 4 6^!B« 
«->7->fe*, SBttftJM, 2 8 3, 4 7 5^-UE 
m^>**f->^*li*lP;*A:£^#£¥5-l 3 
-*5* (HI) 



5 1 4-?-, |BJ5- 1 9 7 0 2-tUHJ3F$*vtv>4e>J 

*U»W©«fc LTfcBMHHM. 7 5 6, 9 9 3*91 
iBW+KsS; (I) , (II) fcLTB«3*vcv>*iS*fl. 

ftA (III) •C*Sii4->7->fe**»«*ff4Lv». 
[0 0 4 7] 
[ft 7] 




R 12 R 13 



N Is I? ' 



R 9 



[0 0 4 8] -»5t (III) <K XMi, Aoy>If, 2 o 

^k*****-tp R 6 i3j:?/R7(i N ^ft^Mftifc, 
R 6 £J:tfR 7 {:J: N KWK^-S 2 fl 
t R 7 *«tS>fc|S#U 5 JISRi *:l± 6 A9R«r^A L 
[0 0 4 9J Ar', Ar 2 li, *fl«tW C-CtUfco 

rv*riA< % ««at#Lrv»rtA^*«iaiMk* 30 
ff4U**»*Kft**»fcLTIi, ^> 

KXaK?ft2 0fflftT<ORfk*f«i*tc iff U>fi 
*;i/*>v/i/* % *;v*£^if<b*i£o R )0 . R n > 
<* 1 2«JSlT^fc*** 

So Jfc, Z' ii, ^7-t>*r^-fo fcrtiU R 6 ^ 
Z'- li£«ir^o ffiLnZ'- li, ffij»&*tt0ft# 



[0 0 5 0] *§MBfc*5V>t\ 

(III) T*$il4->7->fe*0*fM(fc L 

r a, aLT^^HT 1 1 - 3 1 0 6 2 3 -twnwuiEtt 

[0 0 5 1 ] 
[ft 8] 
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CI 




CK> 4 " 




S0 3 ~ Et 3 NH 




so 5 




20 





-O~ S0s " 





ci 





40 



10 0 5 2] 
lit 9] 



50 



so. 



[0053] *%fmzi3\,>x&m$ixzmftk lti±, 

ItiMnmnRVty--! >7v9* (C. I. ) ffiJI, 
rgtf^ffi^J (B*m#S«ffi#«. 1 9 7 7$ 
W) , rgSf^Ia-fflSffiJ (CMCHJi, 1 9 8 6$ 

w) , rfWK>*mi cMcau&u i 9 8 4$pj) 
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4 v << > k u j >%mn, *j-7t>u >im 

hn«ft, 35j»**K SMHWk MM, 

[0054] ;*i?>«ii4ii*ffijas**rKfflv>ri i 
Ki&ttMK (flAtf, isyy-b-j-f 

rensu-r >*&#rJ (cm emus, 1 9 8 4^tij) so-* 

r«HWH&flIS3SJ (CMCffiK, 1 9 8 K 
Eft**irv»*. S&WKgliO.- 0 1 (imfrh 1 O/i 
mOlEli:*i4Ci!j«jftL<, 0. OSpm*^!,/ 

0.01/< m*?i<0 £ § li^fttlOlf&gTfcl j^ffi* 
T<D£5ete<D.6-ejiJi L< fc<, tfc, 1 Ofimim*. 20 

•ra*£ffl&*rj (CMCttiJig, 1 9 8 6 ifto) CGtt 
[0 0 5 5] -*lfc©#fl.&WKSJ(i, !S*®t^*llL so 

fi£L/;^lC, iiJtl<7)iSft7 6 0 nm^ib 1 2 0 0 nm 
3. 0oratc**itA*»S L^o CW®H*ii-fn/c 

A J -e#* 0 aue*ttt urii, «*.ur, 391, anus «o 

u 7 

[0 0 5 6] Qkfrmmvi}fr&£M\t, mmmm 

ic 7 * * S: £±t 4 ft£» * JBt o 7 VI) b 



&o iji U>*-7.U5i: LTfi, 3-K-7AJ2, •>* 
j3V>T, ;ft^W*-7Ai5li®#S£SiJ-eii&<, 7->* 

Tse-^S; (iv) *e> 
(vi) -essfta^^igT-**,, 

[0 0 5 7] 
[ftl 0] 

-ffiiC (IV) 

Ar 11 -I-Ar 12 Z 11_ 

-*« (V) 

A^ 1 -N=N Z 21 " 

(VI) 

^S-R 33 Z 31 " 
R 32 

[0 0 5 8] 5t (I V) "f, A r" tk r 12 li, 
*i$S2:ic, Lfv»T 4 A^^JKIB^ScZ Offl 

cor') -^**»aftatt*i-4»#offi uv»«ft*fc 

LTI±, «nyvi^ - hoi, IKXK^ft 1 2 flJSl 

ifettDtSflK^-jBtl 2ffljaTor'J-/u*^->3t** 
^if<b*i*o Z»- l±>'^Dy>^'t>, iitS^S?^^ 

-ft>, A J ft7)^D7«7x-K*>, jSitf 
[0 0 5 9] S (V) f, Ar J 'li, fllft*t*Lrv» 

tr) <07'j-;vitif o »i Lv»B»*t tri±, ^ 
ny>m7\ - hoi, ^mn^-ai 2<@Ji)iT^r;v+ 

MH/I^&l 211WT07;V3*->*, 
ftl 21ittT07'J-^*#v^ &X*?ftl 2fl£l 
TOT^+^TSy^ MXM^Sl 2fflWTOv'7;v 
W^i, ^Km^&l 21iWTW7'J-;l'7 5 y 
*Jfc(i, UHMW-Sl 2<iJtl.TOi;7'J-;v7 5 y* 
jj«*lff,^*„ Z J1 - liZ"- tm&<0)Mt>i:%t o 
1 0 0 6 0] 5* (V I ) "f . R" , R* RtfR" li, 
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T6&v>£*ffi^ft2 OfflJTF (tt»*^^*ftt* 
tr) 0*Mb**««rSto #iLHI**fcLT(i, » 

-I* 



28 



[0 0 6 1 ] *56WU±5v^r, y"Ji3)V^tSEMtLX^ 
TEO#H¥ 1 1 - 3 1 0 6 2 3 *W««HE*S Jifc 

[0 0 6 2] 
[ft 1 1 ] 



[0 0 6 3J 
Hfcl 2] 



i 



etc/ 




F F 



F F 



so 3 



so 3 
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[0 0 6 4] 

Hki 3] [0 0 6 5] *&Wlzte\,yxm^btLZ>mfrmMyV* 

JV|££#J(i, S^KTOfclErtM 0 0 n mttTt^:i: 
ffiJK, $^C3 6 0 nm^Tr^^it^tfi L 

^3fel^*ffiO^lf^14^U^L0. 1*&50» 
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[0 0 6 6] *&ma*irm&tt¥mRWRn*XM 

Lfc-toifcojt^tratssirriit^-csfto bit, 

tflBfStttt (7V*iK jlSHbtt, Rfltf»k «7C#J») 

fe«)£«5g£;K*o ^fi^(i> *&<li, (a) Mtc£ 
*iT#&tt7v:*;v££j£L9&fcO, (b) SfkSii-C 
Stt7y*)^«LH()^ (c) iStt*Hftv*7 5> 
* * t K£ L , <fc 0 *tt v» 7 v * * \z Mft-j- * *s 

[0 0 6 7] (a) «3cSitT»tt9V*^*r**1-4 

ft** 

[0 0 6 8] (b) BftSiiTfitt^y***:**-*-* 



7;v*;v7- hft# : *fc»ic*»— ^ nftftjpaa 

7)V*)vr \ : BMfcfc <£ *a*KBRLfc£» 

±OC-X*^*SU filthy* JV«r4«1-* to 

y>i, N- h 'J>f-/Pv«j;M* *7x'J 

a** mm<o#mzx*)t& 

[0 0 6 9] a frtf-Mt&tfc : »ffc£ 

2-7;v*;v-i- [4- (7;v*;v^*) 7x-^] 

Kn*v7S >&£*Rj£LfcO*>, N-OH^x- 
x;Wt Ut^ryAx-f >HK*«l«r § 4 0 

[0 0 7 0] (c) 9y*JUkRiSL*iStt7y*>nc 

tf, &ffltSH, PH> SiH, GeHfctnft* 
»BWfflV**>fL£ 0 C*l<bH, iffittoyy*;*:* 

Mfc«l±, WAtf, #^BB9 -2 3 6 9 1 3^+£, jfi 

[0 0 7 1 ] 
[ftl 4] 



50 
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CCb 



Pti-B-Ph Bu-!f-Bu 

Bu v nu 



NHCHgCOjH 



Ph 



[0072] ztih<7)%#mnzwi.xi>, et>c ffi 
*jrn~e*4. mm 

«*tt«tt«!>*;»« **ttfo±, ttJ.*rttl*|iMO*: 
&i£<4 2«W.±0ffflL-Cfflv>4C:i:d { -C#4 o 

i*if-i/>tt*«ni:«ii*«r*-f4fl:**i o ofift 

»fc*f L 0 . 0 5- 1 0 0 fifiSR. i L < 14 1 - 8 0 
SfeUjfiFS L<I43~5 - OMSOlEHjWSiS 

[0073] [i*ttjk*u] ifc, *«no*:tri!<6£ 

* -> 7 jl y - /K >*- t -7*f-IP-p -J' I/"/-*, tf 

4, 4' -f-jj-kf* (3-p»-^;v-6- t -rf«/7x 
, 2, 2' -yf-wvtr^ (4-y^;V-6- 
t-7f)i/7i/-*) , N— — hnv7x— lUk Ko 

Tfto. 0 1S*9d-8> 5 Lv>. 4 fcd&R 
KELT, BHJUiaS^Mtftjh+afcftK^v 

»«ttJSfl-C»LT»0. 5Sft%Hfti0tt%4W 

[0074] Hf ft*] s <b *«6bo * if mm *tt 

<tt«#tr«*iLrtJ:v». ritUiD, BHWEkLT so 



ft, *-#>r?7?, Rfk^vfcJroKft, x^;v 

r>h?*y>*Jfcft, v7->»^4fOWib 

#C**LTft0. 5££%~£j5S£%rt f »t Uv, 
[0 0 7 5] [*4>«0*hM] Sfefc. VftttllOtt 

JMEBO-f >?*«tt*|fl|±S*^**BlfldB»«)4WBl 

wasiraai is-iox. r 4 J: v. oriaj t l ramify* * 

f-lU7*U-K v Kf->^7^l/- K h')^U> 
y>) 3-;vv*7U U- K :s-;v7* u 

-K HJ?Uy<'*X7i-K yt^fJVTv^- 
K y'7fJH:Ar-f, h 'J T-fef-^^'J -t 'J 

»£i#LHftttfc: 1 0fi*%JBlTOiEH-e*ilDi-4it 

* f T-^4o ii2t4itaift mmm i6]±*ieu 

t Lfc, Sifa&<0J!& • **©»**iMtt4*:*«>, 
UVHtttt*, fBk*««!*0«fin4-eS4. 
[0 0 7 6] ±E««atltSfetti-4IBUIi, SEAjfcV 

f B*±»cSfe*t4J:-9»cttS*i4. ZZX-m-TZ® 
fltfcLTIi, 7-fch>, ^fjuf^j^, y?DA 

r-kf-JVT-fc h >, •>i'D^4r*y >, 
•>'7-th>7^3-*, xf i/y/i; jif-ji/ 

x-fjl/7tf - if-uvru =J-;vxf-;Vx-x 
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xf;i/x-fJK /Db'u>^ij3-M;>f;vx- 

f^T-tf - K 3--* h*y7ntT;v7-fcT- K 

b\ 7 -7f07n>, JLBMf-JK fL&x^vfcf 10 

li> 2-5 0 

[0 0 7 7] A£i^iOt5f(i, «9fcB<fl« 

**tr**^it, iBjttwcft<44« 

v^o *»Mo±s*gft-r*&^aE**ffl*5!ra!**tt 20 

0. I g/m 2 -ftl 0 g/m 2 Oiga^^T-*^ 0 J: lj 

[0 0 7 8] [«#*] 4r&Afttt¥«9B 

BJK fcftfll S it * B*tti <r H^fe <*lt*:t 

**it*W*L<, WAtf, It, + («*. 

ri*7$*-h$*t£ift, (Bxif* r;v^-^ 30 
A, 3Eft x , ^7Xf-^7>f^ (BJLlf, Z 
Si-tjvn-x, ES8-t^n-x N yntftvS-bii/ 

K #y if-iur-t^-n^*) , ±Eojn#^«#7 5 
Cftfc©|tBM*U MuecUc 

«U ft*(MM**L'C*Av\ > 40 
[0 0 7 9] #4 Lv^J##t LTtt, tt, #>J 

CfcMMWKJ: C*ifc*B*«l 
4 8 - 1 8 3 2 7-tUE|lSiiTv^id4#Uxf-U 

[0 0 8 0] 7*S^9A«J:tt % *KM£«£ft7Jb 
$x*A*±«frfc-j-afcj&R-c*»K *e7*5-S4 so 



tr£&«, Xii7^^x^A jJ^U-Kl 
< ttB*S*ifc^9^f-v * 7 < fr&Xlt&WbfrbM 
If ft*. ttTORBfcfcuT, ±Ei:f»ffc7*U» 
Ai^li7^5x«>A'g'^ib***«4'7JV^x^A 

*Sk8ftLt«v^ 0 Wfe7;i/^-^A^tctift 
y-nA, Eft, fcf>w*, -HiK 

*o *»W-Cli«[7^5-->A«^ffa-C*4^ > 9t£ 

KM** 7 * 5 - * A li»«ttffi±»jg^Bj8-e* * <o 
T\ «3Mc*x**£W1-& 

*§£^Uigffl£ft£7/V5-^A«{i > *<D&l£,&ftfc 

3ft*io-ciifc<, tt*J:*fc»&JB0»f4>*«x 
Hi If J IS A 1 0 5 0. J I S A 1 1 0 0, J 
IS A 3103, JIS A 3 0 0 5«:^*aS 

5-*A&«<7)!p^ii, fcj-to. lmra-0. 6mm 

[oo8i] mmitsmi mBitsmxmt* w rbb 

5 6 - 2 8 8 9 3*KB*SivCV** J: ? 

fca«*4 ^liffiiBVffift^rVMb^NKittSft-r** 

•Y-t^o^<7^-77y^>^>ft, Sfg^ilW 
BJM-e7^5-->A«B*:#Elt-ei-4#--IU^l/-f > 
a, t o > 77 y tiifflt$I^ffiIftt-& 77 y 

-Ht^o *^>*-Ct«Bft»c*fflictt«Sii4J!f 
SiiffiK4 fett«B«Btt4> a cfl:^ncaBfl:1 : ««ft 
<t*»*j£T*»), B1-*B&«B5Kftli5 OC/dm 
2 -4 0 0 C/dm^ilt^o 
0. l-5 0%ottB4fcliBB**tr*B««, iag 
20-80^ l*Bl»-3 05>, mat^JSl 00C/ 
dm 2 -4 0 0 C/dm a O*#-CS!aatf/tfcttBB 

[0 0 8 2] ^Oi^cflftftlL^r^^x^^S 
ttii, B4fctt7/P*'JUJ: 5ft*tt»cxyf->^sft 

'J>Bv-*\ *Bffc*y-3rA, *SKt , Jf L ->A« 
"C*0* afttfiaojfiL^BHIi-f-n-Fiil -5 0 
%s 2 0-10 Ottiio i^f >^ftt$Ii:8 

flv^iiiRiiBB, bk % <J>K % ^daE 
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mmmmmk<r>^ y y^^w5^tLx\u s? 

t L< ii#^BB5 3- 1 2 7 3 9^^Uf£«$tir^ 
££^£50-9 OtOfi&fll 5-6 5Sfl%C0^K 
t^64$-ii:^^ast/#^BB4 8- 2 8 1 2 3^&$BU 

$Ratf*0. 2-0. S^mT^tLl^ ^U^ft^ftli 
[0 0 8 3 ] [ftRRftftLa] £Lt*> J: 9 \Z LT5QiS$ io 

MKfl4&a*&3*L* 0 imeftflnttflai. ant 

•> * S S 4 L < I*ffl8»/8i&* MJ ■> A 

il^Na, K, Mg, Li, C a, Ti, A I , V, C 
r,Mn,Fe,Co,Ni,Cu, Z nl£0&Jl<7M 2 o 
*>*7>*-^A>f * fl!R>f* 
&SH*>, 7 7f>f 

f-*>BH*>* 

0- 1 0 0 0 0 p P mflK*i*irtAv» 0 RftftBHfcfe 
aoftfUcttKHSEttSfV^, ffJL<li3 0- 5 0 0 
g/U ? MK fegffiSl 0-7 OCt, «»**0. 

1- 4 0A/m 2 <7)gitIIi/:l«liii:J:^T 
*I^*o SA3ft*l§mfcl!UtoJ|E*liO. 5- 

1. SyumCOffiHT-i^o *J3 L< iiO. 5-1. 0^ so 
m<D(EH-C**o H±Oiaau J: otft«S 
^ *ffi»ftJ*Rt#fti-&v-f ^D#7<OsK7SI^5 
- 1 0 nm, #7*K#8 X 1 0 15 - 2 X 1 0 I6 il/m 

[0 0 8 4] «rEi»#affioa*fk»at lt«*. £ 
Mt&mmzti&o &m\±s \ , ttzit?%m&t i 

T2-40mg/m 2 , I ») »i L < li 4 - 3 0 m g/ m 2 «o 

[0085] ±%z<Dm&immi±, rn'*u£jgwK 

ig, 4fcli#U 1-3 0SM%, # 

$ L<li2-1 5ll%t*i), 25t<OpH^10- 

-*Ag«£, «i(f 1 5-8 0t;T*0. 5-1 2 OS? 

[0086] «Ba*^Wfiauffl^?,it*7/u*'j4« 
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±m&mmi> l < a#i vBK&«uk*e«- lt & * v> 0 
iss, awou &m&, 

mB^it^^y, ttfcBrtfcsJjua-SA, raMfc 

- ^7 A ftV t italic 
[0 0 8 7] 7^U±«««L<li, £lVB&£ 
S&liiji&Xli 2 »a±a*£;b*T«Mj t * - t tf ? -c 
-tLibO^^Ofl 1 ^ L^IEHJiO. 0 1-10 
SS%?*>K $e>H»4L^«Hli0. 0 5-5. 0 

ii%f*So t)t, xmmnz, 6 5 8, 6 6 2^ 

^^*uieit $ v>^> x -5 * -> «; *■ - h Sir 4 

*^)o #^BS4 6 - 2 7 4 8 1f, ^#PflB5 2 - 5 8 6 

0 2f N #|gflB5 2 -3.0 5 0 3 iiX^Z X 

[0 0 8 8] *^^i5tt^^^M^7fe14¥ 

BiBO*ft«|t LTti, #^B8 5 0 - 7 4 8 1-?-, 
BB 5 4 - 7 2 1 0 4f\ 4f^0B5 9 - 1 0 1 6 5 1 ^ 
ftfflW 60-149491 $mW 60-23299 
8-t, #^¥3 - 5 6 1 7 7-5§\ #|§¥4 - 2 8 2 6 3 

7- t, #H¥5 - 1 6 5 5 8-S\ #^¥5 -2 4 6 1 7 

1 #B§¥ 7 - 1 5 9 9 8 3f, 7-3149 

3 7f, &H¥8- 2 0 2 0 2 5f, #^¥8-3 2 0 
5 5 1-?-, ^¥9 -3 4 1 0 4f, #^¥9-2 3 6 
9 1 1 f\ 9-269593-?-, 10-6 
9 0 9 2 -t, #gPP 1 0- 1 1 5 9 3 1-?-, 1 0 
-16 13 17-?-, #HI¥1 0 - 2 6 0 5 3 6^-, #S 
¥10-282682^-, #017 1 1 -8 4 6 7 4^-, 
#P¥8 -2 2 5 3 3 5-?-, #^¥8 - 2 7 0 0 9 8 

^S¥9- 1 9 5 8 6 3-?-, #^¥9 - 1 9 5 8 6 
4#, #^¥9-8 9 6 4 6^-, ^pP¥9 - 1 0 6 0 6 

8- ?-, #M¥9- 1 8 3 8 3 4^-, #M¥9 - 2 6 4 3 
1 1-?-, #I¥9- 1 2 7 2 3 2-?, #K¥9-2 4 5 

4 1 9-?-, #®¥l 0- 1 2 7 6 0 2^-, #S¥l 0- 
1 7 0 2 0 2-?-, WF1 1 - 3 6 3 7 7-?-, SfI?1 
1 - 1 6 5 8 6 1-?-, 11-284091-?-, # 
P2000-1469 l^m~fflS.0>1><r>imfhZl 

[0 0 8 9] [«H«] **W^ff4Lv^a-c*4jt: 
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Xii&££te* *rfi»*B **t* * ffflafcttTOep 

»jj£ui4, at, a*****-?*??*:*, m&<r>®it 

S<G±K, S&c, aBB*Rit4*4ftf$Lv>. ftR 
Hi, « *?B%C 4 B&a&K£*B* 

t*. &oT, £OttfrftRll=a**i4fttt(i. BHR 

a«fi5Wfc**©aatta t fiv»£fc-e*»K se>K, 
s*tfflv»sjtoaaii*gffi*-*T, i*it<ogf 
tticffin, a>o, a*«©a«isr*a»=BS?s* 

OfcSivtfclJ, fcSftifas, 4 5 8, 3 1 If, # 
RB5 5 - 4 9 7 2 9^1C#L < E«$HTV»& 0 «K 

14, sKU vf^;v7JW3-;v, #U tr-;ufcTn 'J K>, St 

a**. krrr& a«a*tti^fcB*att»K* 

o t ^fi»^fe*«r#A4o «BBK*«+4#'J tr- 
;v 7 * = - * 14, & KXitBrtt t *»tt f 4 fc 
*tt£tf-*7*3-/Mitt*-£#1-4IBi9, - 
«8**xxf-^, i-rJU4JJ:y r 7-t^-^fE^$n.T 

tv^TtiV". sK'J lf-/i'7^3-;KO^#«t LTI4 
7 1-1 0 0%iD*«-«f?ix, 5H=-firi*3 0 0**2 4 

o ooeBotwSrSstfa^T**. w 

S^tt?7l/SOPVA-l 0 5, PVA-110, P 
VA-117, PVA-117H, PyA-120, P 
VA-124, PVA-124H, PVA-CS, PV 
A-CST, PVA-HC, PVA-203, PVA- 
2 0 4 , PVA-2 0 5, PVA-210, PVA-2 
17, PVA-220, PVA-224, PVA-2 1 
7EE, PVA-217E, PVA- 2 2 0 E, PVA 
- 2 2 4 E, PVA-4 0 5, PVA-4 2 0, PVA 
-6 13, L-8$tfmifhtiZ>o 
[0 0 9 0] BBBO&ft (PVAWM, BftnBOtt 

fs) , &*r«u. a* atBHt • a«a*ttoa, iif 
vtt**«ftt-»«tt*#«Lraji!s*i4. -m~-\± 

&tf-*7*3-MLfl[£$;**Bv>g) , RB#a<,»g 
KXaBftt*^ < it *) , *BCOjft-C#fi-C**o L* L 
BauKXBKtt*B<!>«fc* S!jiB# • 

4 0 Baafcoaaa*. mmtfavmm^ 
j:*iwMiJ» r »aL*t<. aaa»«nni«>a*B« 



L, ;il'b2^HO«*ft*a:||1-'<<tt*<')lS^* { ir 
SivCv»«. fcfc;llf*nttaB2 9 2, 5 0 If-, * 
S#§*84 4,5 6 3-tU(4, ±U#»J tf-*7A'3- 
kfr h 4 8*14 # 'J v - tp K , 7 ? V ;w^x-7 ;v •>' 3 
>j7tl4*^ttkfxjVtfDU K>-fcf-^7-t-f- h 
2 0-6 0M%ig£L, «*B©±fc 
«Bt4£fcKJ:>>, +»4«»tt]J«»&*i*£fc* t E 
8£itTv>*, ##£WKJ3lt4«Rlltc*fL-CI4, in 
io f>0^awS«^v>-fntiiffl1-4ii:* t f^* <) i<0 

3,4 5 8,3 1 If, $Btt5 5 -4 9 7 2 9flCf¥L 
<l2m?lxTV^4 0 

[0 0 9 1 ] -eofife, *§&Wo*#a®3fcte¥«9JS"JJ£ 
*fe¥S&WJK*R«+4fca0aiK:7D-fc* LT • 
14, d&KKI&t, S3tflJ, a**, »**»?>a*4-CO 

jW^OBaaaElSjJHEaiSft., (gjt*WJBiJ14<0|6) 
±, SS«*£ffcfcv»ofcfUj£* f £i:a4. gibe, a 
20 imS. • a8!lft<0|6)±4r MWfc LT, 3i«f&W®f|>l::*=f 
L, £ffi&iJ0&i L<I4, £BB**fr 3 
4. fi#^ftmfWjD®il4 1 5 OV&TVffiDWkftVft 

lv>. jas^-r?4t, aBBaa^*** 

av>*#t*uai-*. a#ii 200-500 t<z>®BT- 
*4 0 aa^fiv't+^atBaa^a^^it-r, a 

WB**t*o 

[0092] *sww^#S!S*tt¥«Enraaw»3fe^ 

30 tt!4, &ao^fe«:Sllll4<fflv>4a*»T?#4o M4 L 
V\ jfeif<0&g(4 3 0 0 nmHl 2 0 0 n mT* t) , 

14, fiIK7A^, H®K5A^S, 75»M7F 

»*a«aii-c«>ai'>o $%^<o^«"a!g7ti4¥ 
*t-, «ptto*^ii7^*y*ic?rati-4;ttt?§ 
±ca«a, «±-ca*-a*tv»9fc»**ff^a4 

40 [0093] i/:, jtraaAttWaHKK 
#+*-e-oa©ajt*attTi4, s^e, be. ♦ 

E, ftEO**a<T, ^5*^7>7", *-#>7-* 
#ai/-f-7>7, ^Tfcff, ^>^^X>fI, *B7fe 

^tffifflr-14. 

[0094] *aaa*#9«fttt?ttepaaii* a^t 
sn^a. ^«as?n4o **4aaaai:ttas*i 

Z>mmt LTI4, p H 1 4 J£1T<07;V* 'J 

* *rt4 P H8-] 2<D7nsij>)*.fem<8Lm$tii>o m 
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x.if> *=y ^K+hy^A, H*y*A, B7>*~ 
^a, $z'j >k+ h 'J v-a, B*y*A, B7>-*- 
a > rbw-h;^ b^'J^a, B7>*-^ A> 
M»*5is*h y H*y*A, b7>*~^a, * 
*S*by*A, B*y*A, H7>*-*a, jjcRffc 
i-hy^A, B7>*-v-a, B#y v-AfcjtfBy^ 

y^vyntfjk7^> y>fyyn^^7^, h 'M 
V/oe;l/75>, n-WTr/, ^yx^y-;v 
75>, yx^;-;i/75>, b >J ji*y-;i/7 ^ 
* y -f vya^V-^T^ ¥4 v 7 p ny\V-;l/7 ^ 

«\ #»*L<tt2H£l±tll*-ft'te-€:Tfflv»6*i4 0 

[0095] t^^ftwo^^rjaejtttTKwaJiEos 

2 0 J:iJ»tL<«±* 3-10tf% 
6 0 7-*>#ififfiia^fcLTIi, y*7* 

hot h u ^Aau 7^ v^r;vn- 

3-^;t7f;vx-r^SSxxfJ^t h y *yA 

~ h u A fr*>&<ni- h y ?J*&%£<D£ n £ 
7 U - i2tMJ«)A7;^ 

gEfx^T^I, -fef Jl/7^3-jl/iJ>ii^tiK0t 

Y y •>Att«r^«3fl:HI!SSg7^3->ui; >Jx^f^ 
i£IS, tzh^\fCn H?3 CON (CHs) CH2CH2S 
O3N a ^fc^coJ: 9 ^7;v^;v7 5 Kotju* 

ti2> 0 

[0 0 9 6 J '&^\ZfctX^>V)V7)V3-)V^<Ofct 

fc*>#aLTJ5»K #iL<C45M*%JttTOtO*fe 
i-jVx^y-JK 3-7iX;i/-/D;V-JK 1, 4 

-7xx^r^;-;K 2, 2 - 7 jL-fr-y? y -;k 

1, 2-7xMyx^y-jK 2-^>'»t^vx 
*7-;K o->^y^>y>7iVn-jK m->l> 
^ry^>y>7i^-^ f^y^>y^7;V3 



**C**LT 1 -5Sfi%7!i ? ffigT^^o -f-OftfflgJilP 
Jf1-fcofi, 7-*>#ffi»ttJWO*ii|lBI$**it 

[0 0 9 7] ifc, SfcMWfclBC, fiSJKSWI* v 

ftftJWkLTIi, Wx.»f, Na 2 P 2 07, NasPsOs, N 
Na20 4 P (NaOs P) P Os Na2, 

itfxfl/>y7 5>f h7ftBf, -t^J&y^Att, ^ 

^^'J-^AI, 7-M»7A&; F'Jxf i/>f Fy^> 
D^ryXf^xfU>$;7$>hiJft8> 

<SL *Ot hy*A*;-hyo hyftBL **>*y* 
Ail, f^t h U *7 A ; 1, 2-y7Uy^UA^r 

1, 3-y7^-2-7 r n^V-^fF7ft8, 

*y^AJS, tenth y ^^M^^^r^^'j 

*M>8awi2«*^*y7*^ > h y */U* # >R- 
1, 2, 4, ^O^y^Ail, ^Oth'J^Affi; 2- 

30 VvAil, ^<7)t- h y vAjg ; l-^x^yx^ypj 

*^#>«-i f 2,2, fw*'j-)Aa, >eo±hy 

*o*y^A«, ^ot-hy^Aii; 7^y hy 
(>f-^>*x*>») , ^o*y«7Aig, *<7)j- hy 

L<I40. 0 1-0. 5*fi%^effl-C^$«P>it 

40 ho 

[0 0 9 8] SEU, iS^fttl«rffl^T, l[*#§3@:7fc 

tt¥«EflWIIR*il«t*»*utt, *S*HJ6 craft 

4, 8 8 2, 2 4 6-tuE«$nrv^^ft-ett3t-r^ 
:HfiL^ 0 i^, #^B85 0- 2 6 6 0 1^-> m 
58-54341-^, #^B8 56-39464 -§\ B5 
6 -4 2 8 6 0-t, B 5 7 - 7 4 2 7 *0#fi*icE« 

50 [0099] z<D£o\zixmm&mztitz*tfmm% 
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iff BflBB 54-8002-?-, m 5 5 - 1 
1 5 0 4 5-i§\ 1^59-5843 1 *»©«-&«tK«l 

»J— J— fc LTIi, .ft* J: ^^*iTv>*PSKgffl7 p l' 
-h^y-^-*HI«S*i, CL-1, CL- 

2, CP, CN-4, CN, CG-1, PC-1, S 

r, ic (m±¥X7^A**#as!) m*mfhti 

lo 1 o 0] 

[0101] (£j£fl) 1) 7* h > (1, 000ml) 
i:c i s-1, 2-v^a^-^>y*^sK>»te*ft 

(3 0 8. 3 g) ^ ^^V^S(2-kKD*yxf 

M (2 7 3. 3 g) , SJtM- (yV^vrsy) 

VfVv> (4. 9g) **JDx.> 5«nADftXaCL^o 7 

*h>**EET«*Lfc«* ll£IK(5 0 0ml) 

(2, 0 0 0ml) tiraiU «Bft**fT 

o£ c (5 0 0ml) T-2@«fe^L 

fcffc* toktt»^*vv-A (lOOg) *rftlx.lB#m 

til, R*»it3to ttKv^->^ASr6ML3t 
311 
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titzo zHniftfttits * (2, 0 0 Om 1 ) UJOx., 2 
fc««#Lfc«, ^8IIK*1-4CtlcJ:i}, 2- [2- 

A^>*W>^eW(5 18. 9g) 

[0 10 2] (MM 2) >^9)H7^ (3 5. 
8g) > 1 Ti#£ 2 - [2- * n 

10 (33. Og) , &XV t 2, 2 '-7Vtf* (2, 4- 
vVf-;W<UDJih»J;V) (0. 99g) oyDbfl/> 
^'j3-j^y^^x-f;i, (3 1 0 g) jg?££gSt 

r)V (3 1 0 g) tc2. 5B*BhWtT»TLfc 0 r$T& 
m S?>C7 0t;"C2»IPHWL*: o JWfrLfcfk - 
0***KL<JI#Lrt:* (4, 0 0 0ml) USA 

(P-l) (66. 8g) W: 0 W-u-v3 

lil. 72meq/gt*o/: 0 

[0 10 3] R*tcLT3£l*5J:a f *2E«t^M>^ 
-f'i^ (P-2) frh (P-30) *r»fc 0 

[0 10 4] 

[«1] 
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1.15 
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